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The 



present 



Column Tray 



invention relates 
according to the precharact 



to 



column 



tray 



enzmg clause of Claim 1 
and a column having such column trays. 

in the case of columns having a high gas throughput, 
large flow cross-sections must be provided for the gas 



For this purpose, US 4,028,442 discloses that a colum, 
tray which is not flat should be ^ ^ 

3 hlgh ™ —-Put- in order to increase the 
flow cross-section for the gas throughput, the column 

incT 7 9 ^ WhiCh iS Adulating or formed with 
Uned ° r ~ CU1 - -^ions and is supported on 
a support structure, in the column.. owing to the 

° r PSrPendiCUl - ^ Pe. of the grid with the 

° riflC6S f0rmSd thS - in f - the gas flow, the flow 
cross-section is oreat-Pr- i-t-,^ • 

greater than m the case of a flat 

embodiment of the grid. 



US 5,281,369 discloses column trays having a grid which 
is undulating or is arranged on a support structure. 
The grid is formed in such a way that the gas stream 
passes through the region of the wave summits while the 
5 liquid is collected in the valleys and emerges 
downwards through small holes. Since the gas stream 
and the liquid stream are passed along substantially 
separate routes through the column tray, a higher gas 
flow rate can be achieved with the same liquid 
10 throughput. 

These known column trays have the disadvantage that 
they cannot be produced without considerable costs for 
corrosion- resistant materials. In addition, a support 
structure for the grids is required in the case of the 
known column trays. 

It is therefore the object of the invention to provide ^ 
a column tray which can be produced easily and £2 
economically from corrosion-resistant material and with > 
which a high gas flow rate is achievable. § 

The object is achieved by a column tray according to P 
the features of Claim 1. Advantageous embodiments of Jlj 
25 the invention are described in the dependent claims. O 
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According to the features of Claim 1, the column tray 
comprises a tray and gas penetration holes which are 
formed in such , a way that their orifices are 
perpendicular or inclined to the column tray, the tray 
having holes in which superstructures which have the 
gas penetration holes are arranged. Since the gas 
penetration holes are formed in the superstructures, it 
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is possible to make the tray of the col™ tray flat ' 
Thrs has the advantage that the tray can be coated with 
hrghly. corrosion-resistant materials, such as, for 
example, enamel and the plastics mentioned in the 
5 further claims. According to the invention, it may be 
possible also to form further gas penetration holes in 
the tray itself. According to the invention, however, 
gas penetration holes must also be formed in the 
superstructures in order to create a sufficiently large 
10 gas penetration cross-section. 

The invention has the further advantage that the tray 
of the column tray can be formed from steel with a 
corrosion-resistant coating and the superstructures of 
more complicated design can be formed from a corrosion- 
resistant plastic and/or from glass. It is therefore 

possible - but not nece^an, * 

necessary - to form the column tray 

without the known support construction. 

20 According to an embodiment of the invention, the 
superstructures have side walls which are substantially 
Perpendicular to the column tray, and the gas 

penetration holes arp -F^-^-™^ ■ 

es are formed in the side walls. 

2 5 According to an embodiment of the invention, the gas 

penetration holes are in the form of longitudinal slots 
and preferably run in each case from a point above the 
irgurd level, which is to form during operation on the 
column tray, up to the upper end region of the 

3 0 superstructures. 

According to ' the invention, the side walls may have 
superstructures having a round, circular, polygonal, 
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rectangular or sguare cross-section which corresponds 
to the cross-section of the holes of the tray in which 
the superstructures are arranged. 

According to an enfcodi me nt of the invention. the 
superstructures have a hood to prevent the entry of the 
irguid into the superstructure and hence a disturbance 
°f the gas flow in the opposite direction. 

If required, the hood n,ay have slots for providing 
additional gas penetration holes. 

in order to provide a highly corrosion-resistant column 
tray, the tray is forced from enamelled steel, steel 
having a coating of a corrosion-resistant plastic, such 
as Pdytetrafluoroethylene (PTFE) , perf luoroalkoxy 
polymers ( PFA) , polyvinylidene fluoride (PVDF) 
Polyethylene ( PE) or similar materials, f rom a 
corrosion-resistant special alloy or tantalum or at 
least substantially from plastic. 
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The superstructures should also be corrosion-resistant 
For this purpose, the superstructures are formed from — f 
Plastxc, such as, for example, Pdytetrafluoroethylene £ 
(PTFE) perfluoroalkoxy polymers (PFA) , polyvinylidene 
fluoride (PVDF) or polyethylene (PE) or from glass 



If the column trav i« f n Ka ' ^ 

ra} is to be used as a liguid 0 



distributor or l iguid ^distributor, the tray has § 
further holes in which distributor cups are arranged 
the further holes preferably having a seller cross- 
section than the holes for the superstructures 
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If required. small distributor tubes may be fastened in 
the bores of the distributor oups. preferably by 
screwing together or by a plug connection, in suc h a 
way that a targeted liquid distribution over the 
structured packings or random packings of the column 
can be ensured. 

According to further embodiments, the superstructure in 
at least one hole can be arranged lower so that this 
superstructure can be used as an outflow pipe to the 
next lowest column tray. 

The column tray according to the invention can be used 
as a l iguid distributor, l igu id redistributor ,. li qu id 
collector, support tray for random packings and 
structured packings or as a mass transfer tray. 

If the column tray is to be used as a support tray for 
random packings and structured packings, it preferably 
has small holes for the liguid throughput, the random 
pacings and structured packings preferably being 
Present in the intermediate spaces between the 
superstructures of the column, and the superstructures 
thus extending into the random packing or structured 
packing layer. 

The invention also relate t- n = _n 

rebates to a column having at least 

one column tray according to the invention. 

The column may be an enamel-lined column, a column 
lined with Polytetrafluoroethylene (p T FE) 

perfluoroalkoxy polymers (PFA) , polyvinyl idene fluoride 
CPVDF), polyethylene („, or similar plasfcic materia . 
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a glass column or a column made of highly corrosion- 
resistant metals, such as tantalum and special alloys. 

Below, the invention is described in more detail with 
reference to the embodiments of the invention which are 
shown in the figures: 

Fig. 1 shows a partial cross-section of a column 

having a column tray according to the 
invention, along the line I-l of Fig. 2. 



Fig. 1A 



shows details of the inserts (distributor 
cups) for the relatively small holes from the 
region Z of Fig. 1 on a larger scale. 



Fig- 2 shows a cross-sectional plan view of th 

column of Fig. 1 along the line Qf p . g 



20 Fig. 3 shows a partial cross-section of a column 

having a column tray according to the 
invention, along the line III-IH of Fig. 4. 

Fig- 4 shows a cross-sectional plan view of the 

25 column of Fig. 3 along the line IV-IV of Fia CD 

3 " m 



Fig- 5 shows a partial cross-section of a column 



30 



having a column tray according to the £ 
invention, along the line V-V of Fig. 6. J2 

m 

Fig. 6 shows a cross-sectional pl an view of the 8 

column of Fig. 5 along the line VT-VI of 1 



Fig. 5. 
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7 shows . partial . cross _ section o£ a 
^„ 3 . colmm tray acwding ^ 

invention, along the line vii-vii of Pig . 3 . 

8 3 —actional plan view o£ the 

column of Ficr n = n 

g " 7 al ° ng the line VIIl-viH of 

Fig. 7. 
Figures 1 and ? o-h^ 

a- liguid distributor, '-ributor 
cross-section ^ WS a P^tial 

a rule mounted in 
Clawing with the aid of fl ^ by 

aid of flanges (not shown) if ^ 
tray 100 consists of a 

Plastio th . Cal C ° ated with snaunel or 

Plasty, the coating need not necessarily extend no ► 
the eloped borders or u P to border edges Z \ 
large holes for receiving Relatively 
relatively s m all oTe s 7„ re »" and 

-0 are forced in the trTy <ups 
substantially comprise r „ 110 

the top with a hood H 2 an T ^ " « 

-ich longitudinal s s are 2 ^ ^ " 

i n are formed above a cerhsin 

level in -i "-ercaxn 

»U are fore/tn Th" ^ 

fining cyllnde p £ nTTTT " ^ * 
connected to h °° d 112 are 

nnected to one another only via two webs. 

The superstructure no is mounted i n th ' , ' 

a ln the tray 100 by 
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means of a screw connection or a plug connection. The 
superstructure 110 may. also be fastened to the tray in 
another manner. 

5 For the sake of clarity, the superstructures 110 and 
distributor cups 120 which do not lie on the line I-I 
of Fig. l have been omitted in Fig. 1. 

Fig. 1A shows a distributor cup from the region Z of 
10 Fig, l on a larger scale. A cross-section of the 
distributor cup 120 is shown at the top of the circle. 
The distributor cup 12 0 has an upper border 121, a 
cylindrical side wall 122, a bottom 123, and outlet 
orifices 124 in the tray and optionally at the 
circumference. A view of the distributor cup 120 from 
below is shown in the lower part of Fig. ia. 
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Fig. 2 shows a cross-sectional plan view of the column 
of Fig. 1 along the line II-ll c f Fig. 1. The 
distribution of the superstructures 110 and of the 
distributor cups 12 0 are better recognizable in this 
view. It can be seen that the distributor cups 12 0 are 
distributed virtually uniformly in order to provide as 
homogeneous a distribution as possible of the liquid CD 
over the cross-section. [JJ 

H 

In the embodiment according to Figures 1 and 2 , liquid § 
and gas are passed separately on the column tray. The £ 
upward-flowing gas is diverted slightly and passed ^ 
3 0 upwards through the superstructure (vapour/gas m 
chimney). Consequently, the pressure drop on the gas 8 
side in the region of the distributor is reduced to a ^ 
minimum. 



10 section is 
120. 
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The superstructure lio -i <= ^„ ■ , . 

S 110 13 d e Sl gned m such a way that 
the vapours/gases emerae -. -. 

emerge laterally above the lim,iH 
level. The superstructures no 

112 in * 110 are c °vered with a hood 

frl t h t0 PrSVent SntrY ° f ^ving 

*» he structured pacing above . The supersfcructur : 

HO (chimney) used in the tray 100 has, in its lower 
region 113, a closed cylindrical J— 

rT"^^ ° f — * on the tray 100. The 

distribution of the 1 ™ • 

is e„ s T OVSr ^ COlUn ™ — 

Th e d 7 meanS ° f di «-^«o- cups 

relaf dlSt " but - 120 are inserted ^ 

relatively small holes of the tr,v nn * 
"ith holes 124 i„ „, d a ™. Provided 

„ ° UtflOW Part ' The ^ of 

holes and the hole diameter >,-= „ • • 

skilled in the art s ^ by a person 

100 i. " " ligUld baC ^ « th. tray 

X{J 0 is ensured in order *-« ^ ■ 

distribuH ° btain a ^ifonn 

^iscriiDution over fhp 

the column cross-section. ln the 
case of a low liquid load of * 

the ho i M ' v example, B < 2mVm 2 h, 

with add l; n T S diStribUt ° r — "0 can be equipped 
. addltl ° nal distributor tubes in order to 

Packin ' distribution over the structured 

packina or random packing. 

"ter I"'? POSSiblS t0 Pr ° Vide ° Verfl °" »~in 3 
lateral slots or holes above the tray instead of the 

distributor cups. 



in certain modes of operation of the column it i, 
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In the following embodiments, the refers™ j= 

, ' une reference numerals of V> 

the components corresponding to the . 8 

3 0 first ^ „• components of the r 2 

rirst embodiment (Figures 1 and 2 > ™ 

na were each 

incremented by 10 0. O 



o 

3 



10 



10 



20 



necessary to withdraw . Ugui(J s ide 
column. A liguid collector is usefl ^ th . s 

Figures 3 and 4 show a co ta tray according tQ 

r 0 ' 10 " " hiCh °» - ™- « a liguid collector 

Frg 3 shows a partial cross-section of a colu™ having 

I '"" COlle "° r -» the invention, along 

the Irne I IMII of Fig. 4 . while p . g 4 ^ _ 

sectional plan view of hhs 

° £ the co1 ^ of Fig. 3 along the 

line IV- IV of Fig. 3. 



The tray 200 of the corn™ tray has on ly holes with a 
large dimeter, in „ hich the superstructures 21Q ^ 

held Holes having a seller dimeter are not 

15 provided. 



The superstructures 210 correspond to the 

superstructures 110 of , 

110 of th e embodiment of Figures 1 and 

^- The h^-trrVi^- r^-F *-<u_ _- 



, - ~- ^y^es x ana 

The herght of the closed cylinder wall 213 depends 
on the height of the connecting piece 201 for the 
lrgu ld outflow fro m the column. It is such th „ 
removal of the liguid fro m the tray can be carried out . 

The closed cylindrical height o, one or m ore (depending 
the column diameter, superstructures 210A which are 
egurpped with an outflow pipe is slightly less than the 
he.ght of the other superstructures, in order, in the 
case of partial withdrawal of the liguid fro m the 
column, to convey the reminder via the outflow pipe 
onto the next tray. 

Figures 5 and 6 show a col™ tray according to the 
invention which can be used as 'a support tray. Fig . 5 
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shows a 



Partial cross-section of a column having a 

v-v of a r rding to the invention - 

/ ^ Fig " 6 Sh ° WS * -oss-sectional plan 

view of the column of pi„ c n 

™ ° f Fl ST- 5 along the line VI-VI of 



5 Fig. 5. 

The or t t „ y accora . ng ^ Fig ^ s 

substantial!. correspMds tQ erabodiment ^ 

to Flgures x and 2 ^ supers » 

io - st lally corraspond to ^^^^^^^ »« 

The x a is aischarged through hoiM ■ 

latV6ly SM11 di -"«- B y usinff different hole 

ZT" 13 in principle possibie *» «— ~ -I 

holes, the columm tray cm ^ 

redistributes In «,„,_,,. 

the embedment shown, the 

to tal c ylindrical height in ordar to obta - s 

sect on. cross-section of mote than 100* oan be 

obt^ned, usually in ^ range ^ ^ 

preferably of H 0 %. ' 
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The hood 312 of the superstructures 3X0 is slotted or 
Perforated for increasing the ftee cross-section in the Z 
direction of fl ow . In certai „ § 
■ the hood m ay also b e completely absen ^ ■ 
cross-section of from 70 to Q7* 

95% i„ ^ „• ' Preferabl y ^om 75 to 

m- the direction ^-f -pi 
. . rection of flow can be obtained. By the 

' IlThe aCC ° rdln9 " ^ ^ tra y 

and the separation of oac ■ 

or gas and liquid on the tray, the 

Pressure drop on the gas side is reduced to a ■ 

j-£> isaucea to a minimum. 
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Figures 7 and 8 show a column tray according to- the 
invention which can be used as a mass transfer tray 
The column tray shown in Fig. 7 and 8 can also have the 
superstructure of a flooded bubble-cap tray known per 
se, but, in- a tray according to the invention, the tray 
and/or the superstructures are produced from the 
corrosion-resistant materials mentioned. Fig. 7 shows 
a partial cross-section of a column having a mass 
transfer tray along the line VII-VII of Fig. 8. The 
liquid outflow 410 is at a higher level than the upper 
end of the bubble-cap-like superstructures 420 with 
slot-like gas penetration orifices 411 in their side 
walls. Fig. 8 shows a cross-sectional plan view of the 
column of Fig. 7 along the line VIII-VIII of Fig. 7. 

Bubble-caps 420 which are formed, for example, from 
Plastic, such as PTFE , PF A, PVDF or PE, and/or from 
glass are inserted into the holes of the tray having a 
relatively small diameter. The bubble-caps 420 are 
slotted on the sides and permit gas penetration into 
the liquid layer. The liquid is passed transversely 
over the tray 400 and fed via outflow pipes 410 to the 
next lowest tray. The outflow pipes 410 are formed 
for example, from plastic or glass and are inserted 
into holes of relatively large diameter. 

As a result of the design, according to the invention, 
of the column tray with hole diameters which can be 
chosen to be different and variations of the 
superstructures for mounting on the tray, comprising 
materials such as PTFE, PFA, PVDF, PE or glass, etc., 
the invention can be used in a very wide range of 
applications for operating columns, -preferably of 
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steel/enamel, steel/PTFE/PFA or glass or highly 
corrosion-resistant metals, such as tantalum and 
special alloys, also at a very high gas and liquid 
load, as may occur today with the use of high- 
performance random packings and structured packings. 

The column trays according to the invention have the 
further advantage that, with a universally combinable 
corrosion-resistant base tray having suitable holes for 
receiving various superstructures and optionally 
smaller holes for the liquid outflow, into which holes 
distributor cups can be inserted, a very wide range of 
variants of corrosion-resistant column trays for very 
different intended applications can be produced merely 
by choosing the superstructures and inserts adapted to 
the respective intended use, for example, 

superstructures of the types shown in the present 
Application, and possibly by changing the middle bore 
and optionally also closing the small bores according 
to the modular principle. This considerably reduces 
the costs of production and maintenance. 

It is furthermore within the scope of the present 
invention separately to provide and to market 
superstructures for the retrofitting of trays according 
to the invention or optionally of suitable conventional 
trays, or for the conversion of existing trays for 
another purpose, so that the invention also relates to 
the production, the provision and the marketing of 
individual superstructures adapted according to the 
invention, for example, of those made of plastic and 
glass, for the production of trays according to the 
invention by the end user. 



